The behavior of the aortic wall in vitro has been approximated by purely rubberlike behavior by some (King, 1964; Lawton, 1955) , elastic behavior by others (Frank, 1899; Krafka, 1939; Womersley, 1957) . Although both approaches proved useful for describing some aspects of aortic dynamics, neither was suitable for predicting pressure curves resembling the one found in vivo. The point of view to be taken in the present analysis was suggested by recent clarification of mechanical equivalents which are applicable to each component of the aortic wall: muscle (Johnson, 1954; Apter, 1959 ), elastin (Krafka, 1939 , and collagen (Burton, 1954) . The separate model equivalents have been combined here into a simple mechanical model found to be consistent with in vitro experiments thus far performed on the aortic wall. This model cannot be considered complete at this time, however, since its analysis suggests designs for several experiments which might reveal some hitherto unsuspected properties of the aortic wall. On the other hand, the model appeared promising enough to justify using the same model under in vivo conditions, predicting aortic pressure curves (Apter, in press). The curves thus predicted closely resemble clinical tracings, in support of the present model. Thus far, in vitro studies of the visco-elastic behavior of blood vessels fall into three categories. One type yielded a constant-volume time course of the pressure change which results from a sudden increasein vesselvolume (Zatzman, et al., 1954) . Dog common carotid and human umbilical arteries were used for tracing the time course of the pressure change (P) which occurs at the onset of a step-function volume change until P reached its steady (and minimal) value.
The second type of investigation provided a static circumference-tension curve. J. Krafka (1937 Krafka ( , 1939 used longitudinal strips of human aorta whose length, width, and thickness were measured. One end of the strip was clamped; from the other side weights were hung. The steady-state length was often not reached for many seconds after the weight was attached.
R. W. Lawton (1955) performed the third type of experiment. He induced vibrations of known frequency and very small amplitude on a longitudinal strip of aortic wall, weighted at one end. He measured the resonant frequency, wr, for each weight as well as the time constant, T, of the logarithmic decrease in amplitude of free vibrations for each weight. Lawton published the T and wr for the 50.2 gram weight, as well as the initial dimensions of the specimen involved, thus permitting calculation of some properties of his specimen in terms of the model to be presented here.
These data of Lawton's, as well as some observations by R. W. Remington (1955) , show that the elastomeric properties of the aorta lead to dissipation of energy in less than 0.5 seconds after forcible elongation, longitudinally or circumferentially, of the aortic wall. The rapid emergence of viscous properties of the wall is not consistent with the assumption that aortic elasticity can properly be regarded as constant during the whole cardiac cycle. In fact, an expression that is consistent with the in vitro and in vivo behavior of the aorta, as well as with its microscopic anatomy, should account for its elastic properties as a function of time. The singular discrepancy between predicted and clinical aortic pressure curves (Apter, 1963; Roston, 1959) might be eliminated by accounting for the possible variations in elasticity during diastole.
Such exact correspondence of the curves would supply a dependable method for predicting some properties of the vascular system on the basis of the analysis
